Thyroid hormone regulates hyperpolarization-activated cyclic nucleotide-gated channel (HCN2) mRNA in the rat heart.
Thyroid hormone regulation of the cardiac pacemaker gene, the hyperpolarization-activated cyclic nucleotide-gated channel gene (HCN2), was studied in rats by Northern analysis. Thyroid hormone administration to hypothyroid rats resulted in a doubling of the HCN2/beta-actin mRNA ratio. A smaller, not statistically significant, increase in HCN2 mRNA occurred when euthyroid animals were made hyperthyroid. A single large dose of L-triiodothyronine given to hypothyroid rats caused a 4.7-fold increase in myocardial HCN2 mRNA expression level and only a 2.3-fold increase in the beta-actin mRNA level. Although the rat HCN2 promoter has not been cloned, we identified a consensus thyroid hormone response element in the promoter sequence of the human HCN2 gene. Therefore, the increase in rat HCN2 mRNA is likely due to L-triiodothyronine stimulation of HCN2 gene transcription. The results suggest that the regulation of heart rate by thyroid hormone may be explained, at least in part, by the positive effect of this hormone on HCN2 gene expression.